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PROBLEM TO BE SOLVED: To provide an optical information 
recording medium having a shorter reproducible mark length and high 
super resolution performance. 

SOLUTION: The optical information recording medium 31 wherein 
information is recorded or recorded information is reproduced by 
irradiation of light beam 30 has a substrate 5 having projecting and 
recessed parts showing information or reproducing positions provided 
on the incident surface of the light beam 30, a reflection layer 4 
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and reflecting the light beam 30, a heat absorbing layer 3 provided on 
the surface of the reflection layer 4 and converting light of the light 
beam 30 into heat and a reproducing layer 2 which is provided on the 
surface of the heat absorbing layer 3 and whose transmittance is 
changed based on the the optical intensity distribution of the light 
beam 30. 
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damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

In the optical information record medium which records information by the exposure of a light beam, or 
reproduces the recorded information. 

The optical information record medium characterized by having the playback layer for reproducing the signal 
of mark length shorter than the optical-system resolution limit which the regenerative apparatus 
corresponding to this optical information record medium has in the light beam plane-of-incidence side of a 
substrate. 
[Claim 2] 

The substrate with which the irregularity which contributes to record and/or playback is prepared in light 
beam plane of incidence, 

Stratum functionale which assists the informational record by which the laminating was carried out to the 
light beam plane of incidence of a substrate, and playback 

The optical information record medium according to claim 1 characterized by having the playback layer by 
which the laminating was carried out to the above-mentioned stratum-functionale front face, and from which 
permeability changes based on the optical intensity distribution of the above-mentioned light beam. 
[Claim 3] 

The optical information record medium according to claim 1 or 2 characterized by the above-mentioned 
playback layer consisting of an ingredient from which permeability changes with temperature. 
[Claim 4] 

An optical information record medium given in claim 1 characterized by at least the part by the side of the 
optical plane of incidence of the above-mentioned playback layer being in contact with air thru/or any 1 term 
of 3. 

[Claim 5] 

An optical information record medium given in claim 1 characterized by adjoining a playback layer and 
preparing the endoergic layer which changes the light of the above-mentioned light beam into heat as the 
above-mentioned stratum functionale thru/or any 1 term of 4. 
[Claim 6] 

An optical information record medium given in claim 1 characterized by preparing the reflecting layer which 
reflects the above-mentioned light beam between the above-mentioned substrate and a playback layer as 
the above-mentioned stratum functionale thru/or any 1 term of 5. 
[Claim 7] 

An optical information record medium given in claim 1 characterized by the above-mentioned playback layer 
consisting of a metallic oxide thru/or any 1 term of 6. 
[Claim 8] 

The optical information record medium according to claim 7 characterized by the above-mentioned playback 
layer consisting of a zinc oxide. 
[Claim 9] 

The optical information record medium according to claim 5 with which the above-mentioned endoergic layer 
is characterized by consisting of silicon, a simple substance of germanium, or an alloy of silicon and 
germanium. 
[Claim 10] 

The playback approach of the optical information record medium characterized by irradiating a light beam 
from the side in which it is the playback approach of an optical information record medium given in claim 1 
thru/or any 1 term of 9, and the playback layer of a substrate is formed, and reproducing the signal of mark 
length shorter than the optical-system resolution limit which a regenerative apparatus has. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the optical information record medium and its playback approach for recording or 

reproducing information. 

[0002] 

[Description of the Prior Art] 

In order to obtain the optical information record medium which has more storage capacity from the former, 
the technique which carries out record playback of the signal of shorter mark length is searched for. And the 
optical information record medium (it is henceforth called a super resolution light information record medium) 
which has the signal of mark length shorter than the optical-system resolution limit which a regenerative 
apparatus has refreshable is developed in recent years. 
[0003] 

As such a super resolution light information record medium, at least, it has the configuration which made this 
order carry out the laminating of a playback layer / the reflecting layer on a substrate, and it is irradiating 
playback laser from a substrate side, and the approach of reducing in false the laser spot which reaches in a 
playback layer at a reflecting layer using distribution of the optical property of playback laser is used. 
[0004] 

That is, optical intensity distribution are in the laser spot of the playback laser irradiated on the playback 
stratification plane, therefore temperature distribution have arisen in coincidence. Then, only the permeability 
based on [ used as an elevated-temperature field and the field where optical reinforcement is high ] laser 
spots can be raised by using the ingredient from which an optical property (mainly permeability) changes with 
temperature or optical reinforcement as a playback layer. In a playback layer, if only the permeability for a 
laser spot core becomes high, only a part for the core of a laser spot will be irradiated by the reflecting layer, 
and the laser spot produced on a reflecting layer side will be reduced in false. Therefore, in the above- 
mentioned super resolution light information record medium, the signal of mark length [ as a result ] shorter 
than the optical-system resolution limit is reproducible. 
[0005] 

Using for the patent reference 1 glass or the layer (shutter layer) which distributed the semi-conductor 
particle to the matrix of resin as a layer using the ingredient from which an optical property changes with 
above-mentioned optical reinforcement is indicated. The laminating of the shutter layer (playback layer) 42 
and the light reflex layer 44 is carried out to the laser-beam 30 incidence side of a substrate 45 in the field 
of the opposite side as the configuration of bibliography 1 is shown in drawing 7 . 
[0006] 

Moreover, as an ingredient with which permeability will become high if temperature becomes high, there is 
thermochromic coloring matter of the patent reference 2. The laminating of the mask layer (playback layer) 
32, the 1st dielectric layer 36, phase change record film 37, the 2nd dielectric 38, a reflecting layer 34, and 
the protection resin layer 39 is carried out to the laser-beam 30 incidence side of a substrate 35 in the field 
of the opposite side as the optical information record medium of the patent reference 2 is shown in drawing 
8 . 

[0007] 

As mentioned above, in the conventional super resolution light information record medium, the playback layer 
was prepared in the field of the opposite side by each with the optical plane of incidence of a substrate. 
[0008] 

[Patent reference 1] 

JP.6-28713.A (a open day: February 4, 1994) 
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[0009] ^ 

[Patent reference 2] 

JP,2001-35012,A (a open day: February 9, 2001) 
[0010] 

[Problem(s) to be Solved by the Invention] 

However, the conventional optical information record medium is not enough as the resolution limit, and the 

optical information record medium whose resolution limit improves more is called for with it. 

[0011] 

When It considered as the configuration with which the playback layer Is prepared in the opposite side with 
the optical plane of incidence of a substrate in the field and took into consideration forming a recording layer 
and a reflecting layer in an optical information record medium, the optical information record medium which 
cannot thicken thickness of a playback layer, therefore has the signal of shorter mark length was 
unreproduclbte. 
[0012] 

In more detail, with the optical information record medium, irregularity is prepared in a reflecting layer and the 
tracking to a groove top and signal reading are usually performed using a difference arising by interference in 
the case where the amount of reflected lights of the light beam which irradiated this irregularity irradiates the 
case where a crevice is irradiated, and heights. And in order to prepare Irregularity in a reflecting layer. 
Irregularity, such as a pit for the object for Information or playback localization and a groove, is formed in a 
substrate, and a laminating is made a substrate for a reflecting layer. Therefore, conventionally [ above ], In 
the case of structure, a playback layer will be formed on the substrate which has the above-mentioned 
irregularity, and a recording layer and a reflecting layer will be further formed on it. Therefore, when a 
playback layer Is made not much thick, the irregularity of a substrate Is buried and there is a possibility that 
the shape of toothing may no longer be formed even In a recording layer or a reflecting layer. 
[0013] 

Although there are some which use the resin layer for the patent reference 1 as a playback layer as an 
example with which the shape of toothing is buried when a playback layer becomes thick By such resin, since 
it Is very difficult to make thickness thin with the viscosity Even If thing student **** possibility that the 
shape of toothing on the substrate which is already the informational origin in the phase in which the resin 
layer was formed will be lost is high and prepares the reflective film on this, interference by irregularity will 
not arise in the reflected light, and it becomes Impossible to read information. Moreover, If it is made not 
much thick also with the Inorganic film which does not have a limit in making it thin thickness, the same thing 
can be said In that irregularity may be buried similarly. Therefore, there Is a limitation In thickening thickness 
of a playback layer. 
[0014] 

Since a limitation is generated also in contraction of a laser spot according to a thin thing when the playback 
layer to which permeability change becomes large, for example when thickness Is thick Is used on the other 
hand (for example, playback layer accompanied by refractive-index change), If thickness of a playback layer is 
made thin in view of such a limit, the resolution limit is restricted. 
[001 5] 

Moreover, it is thought that the resolution limit of an optical information record medium is restricted by 
various reasons besides a limit of the thickness of the above-mentioned playback layer. 
[001 6] 

This invention is made in view of the above-mentioned conventional problem, and the purpose is in offering 
the optical information record medium which has the refreshable signal of shorter mark length and which can 
record high density. 
[0017] 

[Means for Solving the Problem] 

The optical information record medium of this invention is characterized by having the playback layer for 
reproducing the signal of mark length shorter than the optical-system resolution limit which the regenerative 
apparatus corresponding to this optical Information record medium has In the light beam plane-of-lncidence 
side of a substrate In the optical information record medium which records information by the exposure of a 
light beam, or reproduces the recorded information. In order to solve the above-mentioned technical problem. 

[0018] 

The above "the layer for reproducing the signal of mark length shorter than the optical-system resolution 
limit which a regenerative apparatus has" is the layer prepared In order to reproduce the signal of mark 
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length smaller than the beam spot extracted according to the optical system which a regenerative apparatus 
has. For example, if a strong light is received as an ingredient of a playback layer, only a part with optical high 
reinforcement will penetrate among the light beams which carried out incidence to the playback layer by 
using the ingredient which transmission goes up by the elevated temperature, and outgoing radiation will be 
carried out with the smaller diameter of the beam spot. The signal of mark length smaller than the beam spot 
extracted according to the optical system which a regenerative apparatus has by this is reproducible. 
[0019] 

A playback layer needs to be allotted to a light beam incidence side from the layer which reflects other light 
beams, if an example is taken in the above-mentioned property. Therefore, when a playback layer is prepared 
in the opposite side, the laminating of the playback layer will be carried out to a substrate front face, and the 
laminating of the layer which performs reflection etc. on it further will be carried out to the optical incidence 
side of a substrate. On the other hand, according to the above-mentioned configuration, however it may 
carry out the laminating of the layer which performs reflection etc. to a substrate, in the substrate by which 
the laminating was carried out. the layer in which the side [ incidence of the light beam is carried out ] 
separated from the substrate most can be used as a playback layer. 
[0020] 

Therefore, the laminating of the playback layer can be carried out in the thickness of arbitration, without 
affecting other layers, since light is enabled to form a playback layer most in the back from a substrate at the 
side by which incidence is carried out. Since resolution becomes good and can make the diameter of a spot 
of a light beam small when the playback layer to which transmission change becomes large by this when 
thickness is thick is used, the signal of shorter mark length can be reproduced. Therefore, the super 
resolution engine performance can be raised and the optical information record medium which can carry out 
record playback of the information is obtained more by high density. 
[0021] 

Moreover, even if it makes the same configuration the conventional optical information record medium, 
thickness of a playback layer, etc. as an example shows besides being avoidable that a limit arises in the 
thickness of a playback layer, when it considers as the above-mentioned structure, the effectiveness that 
the resolution limit improves more is seen. 
[0022] 

The optical information record medium of this invention is characterized by to have the substrate with which 
the irregularity which contributes to record and/or playback is prepared in light beam plane of incidence, the 
stratum functionale which assists the informational record by which the laminating was carried out to the 
light beam plane of incidence of a substrate, and playback, and the playback layer by which the laminating 
was carried out to the above-mentioned stratum-functionale front face and from which permeability changes 
based on the optical intensity distribution of the above-mentioned light beam, in order to solve the above- 
mentioned technical problem. 
[0023] 

The above "the stratum functionale which assists informational record and playback" is one or more layers 
which perform record of reflection of for example, laser light, endoergic, or information etc. Even if each class 
has one function at this time, you may have the layer which performs two or more functions, for example, 
endoergic, and record. 
[0024] 

A playback layer needs to be allotted to a light beam incidence side from other stratum functionale. 
Therefore, when a playback layer is prepared in the field of the opposite side, the laminating of the playback 
layer will be carried out to a substrate front face, and the laminating of the stratum functionale will be further 
carried out to the optical incidence side of a light beam plane-of-incidence substrate on the front face. Since 
the laminating of the stratum functionale will be carried out on the surface of a substrate and the laminating 
of the playback layer will be carried out to the front face on the other hand according to the above- 
mentioned configuration, the maximum upper layer, i.e., the layer which is most separated from a substrate, 
can be used as a playback layer among the layers by which the laminating was carried out to the substrate. 
[0025] 

Therefore, since a playback layer is formed after the irregularity currently formed in the substrate is formed 
in the stratum functionale good, it is not necessary to adjust the thickness of a playback layer so that 
irregularity may be formed in the stratum functionale good, and a playback layer can be made into the 
thickness of arbitration. When the playback layer to which permeability change becomes large by this when 
thickness is thick is used, resolution becomes good, and the signal of shorter mark length can be reproduced 
now. Therefore, the super resolution engine performance can be raised and the optical information record 
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medium .which can carry out record playback of the information recorded more on high density is obtained. 
[0026] 

In addition, as for "the irregularity which shows information or a playback location" formed in the substrate 
as mentioned above, it is desirable to include the slot (thing for offering the information on a playback 
location after informational record termination) which records the starting address and ending address of 
record in addition to the pit and groove for recording information. Thereby, without applying a burden to 
playback/ recording device, it becomes possible to record or read and to carry out information, and the 
information recorded more on high density can be reproduced. 
[0027] 

The optical information record medium of this invention is characterized by the above-mentioned playback 
layer consisting of an ingredient from which permeability changes with temperature, in order to solve the 
above-mentioned technical problem. The above-mentioned playback layer can make small the diameter of the 
beam spot of a light beam good because transmission changes with temperature. 
[0028] 

The optical information record medium of this invention is characterized by at least the part by the side of 
the optical plane of incidence of the above-mentioned playback layer being in contact with air, in order to 
solve the above-mentioned technical problem. 
[0029] 

According to the above-mentioned configuration, since at least the part by the side of the optical plane of 

incidence of the above-mentioned playback layer is in contact with air, when optical laser carries out 
incidence to a playback layer, the difference of the refractive index of air and the refractive index of a 
playback layer becomes good, and laser light can be easily irradiated on a playback layer front face. 
[0030] 

Moreover, since conduction of the heat to other layers [ layer / playback ] is suppressed as much as 
possible when the above-mentioned playback layer is that from which permeability changes with the heat 
distribution of laser light, a playback layer can be made to heat by the light beam efficiently. 
[0031] 

Therefore, since the amount of reflected lights can be made to increase according to the above-mentioned 
configuration while preventing heat conduction from a playback layer, the optical information record medium 
which can reproduce the information recorded more on fitness by high density is obtained. 
[0032] 

In order to solve the above-mentioned technical problem, as the above-mentioned stratum functionale, the 
optical information record medium of this invention adjoins a playback layer, and is characterized by preparing 
the endoergic layer which changes the light of the above-mentioned light beam into heat. 
[0033] 

When the optical information record medium of this invention does not have the above-mentioned endoergic 
layer, the matter which a playback layer considers as the ingredient from which an optical property changes 
only with optical reinforcement, or absorbs a light beam in a playback layer, and generates heat must be 
mixed, and endothermy ability must be given to the playback layer itself. 
[0034] 

On the other hand, according to the above-mentioned configuration, the light of the light beam which 
penetrated the playback layer with the easy configuration is changed into heat, and is efficiently changed by 
the light beam in the temperature of a playback layer. Therefore, the temperature of a playback layer can be 
changed without giving various engine performance to the playback layer itself, and it becomes possible to 
obtain a cheaper super resolution light information record medium, without producing problems, like a cost 
rise and production become difficult. 
[0035] 

The optical information record medium of this invention is characterized by preparing the reflecting layer 
which reflects the above-mentioned light beam between the above-mentioned substrate and a playback layer 
as the above-mentioned stratum functionale, in order to solve the above-mentioned technical problem. 
[0036] 

A playback layer can be made into the thickness of arbitration while being able to form irregularity in a 
reflecting layer good, since a playback layer will be formed after the irregularity currently formed in the 
substrate is formed in a reflecting layer good if the reflecting layer which reflects the above-mentioned light 
beam between the above-mentioned substrate and a playback layer is prepared. Thereby, distribution of the 
permeability of the direction of thickness of a playback layer becomes good, and can reproduce the signal of 
shorter mark length now. Therefore, the super resolution engine performance can be raised. 
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[0037] 

Moreover, by having the reflecting layer, even when there is not sufficient reflection factor for the playback 
layer itself, an optical information record medium can be reproduced good, diversification of the engine 
performance for which a playback layer is asked can be prevented, and a cheaper super resolution light 
information record medium can be obtained. 
[0038] 

In order that the optical information record medium of this invention may solve the above-mentioned 
technical problem, the above-mentioned playback layer is characterized by consisting of a metallic oxide. The 
above-mentioned playback layer becomes it is cheap and possible [ obtaining a reliable super resolution light 
information record medium ] by consisting of a metallic oxide. 
[0039] 

In order that the optical information record medium of this invention may solve the above-mentioned 
technical problem, the above-mentioned playback layer is characterized by consisting of a zinc oxide. If the 
above-mentioned playback layer consists of a zinc oxide, it can read the irregularity of shorter mark length 
and the high-density information record of it will be attained. 
[0040] 

In order that the optical information record medium of this invention may solve the above-mentioned 
technical problem, the above-mentioned endoergic layer is characterized by consisting of silicon, a simple 
substance of germanium, or an alloy of silicon and germanium. 
[0041] 

If the above-mentioned endoergic layer consists of silicon, a simple substance of germanium, or an alloy of 
silicon and germanium, the temperature of a playback layer will be changed by the light beam good, keeping 
an optical information record medium cheap. 
[0042] 

The playback approach of the optical information record medium of this invention is characterized by 
irradiating a light beam from the side in which the playback layer of a substrate is formed in the above- 
mentioned optical information record medium, and reproducing the signal of mark length shorter than the 
optical-system resolution limit which a regenerative apparatus has, in order to solve the above-mentioned 
technical problem. It enables this to reproduce the information from the optical information record medium 
recorded on high density. 
[0043] 

[Embodiment of the Invention] 

Below, one gestalt of operation of the optical information record medium of this invention is explained at a 

detail based on a drawing. 

[0044] 

As shown in drawing 1 , it is an optical information record medium only for playbacks, and the optical 
information record medium 31 of this operation gestalt is formed on the substrate 5 in order of a reflecting 
layer 4, the endoergic layer 3, the playback layer 2, and ****, and is the configuration of having laid the cover 
layer 1 in the playback layer 2 further. In addition, in the optical information record medium 31, a cover layer 
1 is not stuck in the playback layer 2, but the layer of air is formed in between. 
[0045] 

In addition, a laser beam (light beam) 30 is irradiated by the optical information record medium 31 from a 
cover layer 1 side, penetrates a cover layer 1 and the layer of air, reaches the playback layer 2, and carries 
out incidence to a reflecting layer 4 through the playback layer 2 and the endoergic layer 3. The laser light 30 
reflected by the reflecting layer 4 is changed into the signal according to the irregularity of a reflecting layer 
4, and playback is performed. 
[0046] 

A substrate 5 gives the suitable reinforcement for the optical information record medium 1 . On the field by 
the side of the optical incidence in a substrate 5 (field by the side of the playback layer 2), the slot which 
records the starting address and ending address of the pit of the shape of toothing corresponding to 
recording information and the slot for guidance, i.e., record. Is formed. As for the pit and the slot, both sides 
may be formed, and only either may be formed. However, it becomes possible to record or read and to carry 
out information, without applying a burden to playback/recording device, if it has the slot for guidance. 
[0047] 

that to which especially the optical property of the ingredient which constitutes a substrate 5 is limited — it 
is not — transparence — even when — it may be opaque. As an ingredient which constitutes a substrate 5, 
those combination, such as thermosetting transparence resin; metals, such as thermoplastic transparence 
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resin; heat-curing mold polyimide, such as glass; polycarbonate, amorphous polyolefine, and thermoplastic 
mold polyimide, and PET, PEN, PES, and ultraviolet curing mold acrylic resin, is mentioned, for example. 
Moreover, especially the thickness of a substrate 5 is not limited and about 0.5-1. 2mm is suitable for it. 
Moreover, as for the pitch of a pit, about 30-200nm is mentioned, as for the depth of about 0.3-1.6 
micrometers and a pit. Moreover, the pitch of about 0.3-1 .6 micrometers and a depth of about 30-200nm are 
suitable for the slot for guidance. 
[0048] 

Moreover, a reflecting layer 4 reflects the light which penetrated the cover layer 1, the playback layer 2, and 
the endoergic layer 3. Since it is formed in the concave convex by which the reflective film 4 was formed in 
the substrate 5 at this time, irregularity is formed also in a reflecting layer 4. And it is changed into a 
regenerative signal according to the amount of reflected lights of the reflecting layer 4 which changes with 
the irregularity of an exposure region. 
[0049] 

As for a reflecting layer 4, it is desirable to be formed of the metal membrane which has a high reflection 
factor. Specifically as a metal membrane which has a high reflection factor, aluminum film, Au film, Ag film, 
and the film of those alloys are mentioned. Especially the thickness of a reflecting layer 4 is not limited, and 
can be adjusted to the thickness which can realize a desired reflection factor, for example, about 20-1 OOnm 
is mentioned. 
[0050] 

The endoergic layer 3 changes the temperature of the playback layer 2 auxiliary by the exposure of the 
playback beam 30. That is, the endoergic layer 3 consists of an ingredient which absorbs the light of the 
playback beam 30 and is changed into heat, changes temperature according to the optical intensity 
distribution of the playback beam 30, and is making the playback layer 2 conduct the heat. 
[0051] 

As for the ingredient of the endoergic layer 3, optical MAG film, such as phase change film, such as Si 
(silicon) film, germanium (germanium) film, and AglnSbTe film, GeSbTe film, and TbFeCo film, DyFeCo film, 
GdFeCo film, those alloy film, etc. are mentioned. It is especially cheap in their being Si film, germanium film, 
or the film of the alloy of Si and germanium, and the most desirable. Although the endoergic layer 3 can 
adjust the thickness with the ingredient to be used, for example, about 5-300nm is suitable for it, as for the 
thickness of the endoergic layer 3, it is desirable that it is lOnm or more. Therefore, as for the endoergic 
layer 3, it is most desirable that it is Si (silicon) film with the thickness of lOnm or more. 
[0052] 

In addition, as for the playback layer 2 and the endoergic layer 3, being constituted adjacently is desirable as 

shown in drawing 1 . Thereby, the endoergic layer 3 can absorb the playback beam 30, and can perform the 
temperature rise of the playback layer 2 more efficiently by changing into heat. However, the playback layer 2 
and the endoergic layer 3 do not necessarily need to adjoin, and should be just close to the range in which 
the temperature of the playback layer 2 is changed and it deals. 
[0053] 

In addition, the endoergic layer 3 may not be formed, however, the ingredient from which an optical property 
changes [ the playback layer 2 ] only with optical reinforcement in that case — ** — it is necessary to carry 
out, or to mix the matter which absorbs playback light in the playback layer 2, and generates heat, and to give 
endothermy ability to playback layer 2 the very thing 
[0054] 

The playback layer 2 is a translucent ingredient from which transmission changes with temperature changes 
reversibly, and is constituted including the ingredient with which the transmission in the wavelength of the 
playback light beam 30 rises according to a temperature rise. Thereby, in the spot of the playback beam 30, 
permeability rises only in the smaller spot the part where temperature rose, i.e., near the core of the playback 
beam 30. therefore, the light beam of the diameter of a spot with the light beam smaller than the diameter of 
a spot of the playback beam 30 which penetrated the playback layer 2 — becoming — a so more small 
record mark — playback — things are made. 
[0055] 

As an ingredient of the playback layer 2, when temperature rises, specifically, the ingredient from which about 
20-degree C thing changes by within the limits whose permeability of the light of the playback layer 2 is 
**80% when temperature rises to 60-180 degrees 0, the ingredient from which the permeability in a specific 
wavelength field changes a lot, and is suitable. The thermochromism matter can be used as the above- 
mentioned ingredient. The thermochromism matter is matter from which a lifting and permeability change a 
structural change chemically by absorbing heat. 
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[0056] 

Organic thermochromism matter, such as what specifically added the organic acid to what added alkali to 
inorganic thermochromism matter; lactone, fluoran, etc., such as a metallic oxide, leuco (leuco) coloring 
matter, etc. as thermochromism matter to which permeability rises by the temperature rise, is mentioned. 
When the forbidden-band width of face changes with temperature especially, the metallic oxide from which 
the permeability of absorption edge wavelength changes is [ among these ] desirable. It Is because neither a 
presentation nor a configuration can change easily and it excels in endurance, even if such a metallic oxide 
repeats the chemical structural change by the temperature change. Specifically as the above-mentioned 
metallic oxide, ZnO, Sn02, Ce02, Ni02, In203, Ti02, Ta205, V02, and SrTiOS grade are mentioned. Since 
the irregularity of shorter mark length becomes refreshable by setting the playback layer 2 to ZnO (zinc 
oxide) but [ among these ] as shown in the below-mentioned example 3, it is desirable to use ZnO. Moreover, 
the playback layer ingredient used from the former, such as glass containing a semi-conductor particle or 
resin, and a thermochromic pigment layer, phase change film, may be used. 
[0057] 

The playback layer 2 can adjust the thickness depending on the ingredient to be used, for example, about 5- 
BOOnm is suitable, and it is more desirable that it is 100nm or more. Therefore, as for the playback layer 2, it 
is most desirable that it is the ZnO (zinc oxide) film with the thickness of lOOnm or more. 
[0058] 

Although the cover layer 1 is formed with the gestalt of this operation in order to make the conventional 
example 1 and optical system the same, generally the optical Information record medium 31 is protected, and, 
as for thickness, it is desirable that it is 1-100 micrometers. In addition, it is needed that a cover layer 1 is a 
clear layer which penetrates the playback beam 30. 
[0059] 

If it is the above configurations, since the laminating of a reflecting layer 4 and the endoergic layer 3 will be 
carried out on the surface of a substrate and the laminating of the playback layer 2 will be carried out to the 
front face, the maximum upper layer, i.e., the layer which is most separated from a substrate, can be used as 
the playback layer 2 among the layers by which the laminating was carried out to the substrate. 
[0060] 

Therefore, the playback layer 2 can be made into the thickness of arbitration, without taking into 
consideration to a reflecting layer 4, in order to form the playback layer 2 after the irregularity currently 
formed in the substrate 5 is formed in a reflecting layer 4 good. Thereby, distribution of the permeability of 
the direction of thickness becomes good, and can reproduce the signal of shorter mark length now. 
Therefore, the super resolution engine performance can be raised and the optical information record medium 
which can carry out record playback of the information recorded more on high density is obtained. 
[0061] 

Moreover, in a blue lei disk (BD), there is a method of preparing a recording surface in the optical ON slant 
face of a substrate. In such a record medium, since laser light can be irradiated at a recording surface 
without letting a substrate pass, laser can be irradiated from the distance near a recording surface rather 
than it irradiates through a substrate. Using this, laser light with the more small diameter of a spot is 
irradiated using a high NA lens, and the record signal of shorter mark length is read. However, even if it 
prepares a recording layer in the optical ON slant face of a substrate in this way, there is a limitation in 
shortening distance of a recording surface and a laser radiation location. Also in this case, the optical 
information record medium which has the signal of still shorter mark length is reproducible by preparing a 
playback layer in the optical ON slant face of a substrate like the gestalt of this operation. 
[0062] 

Next, the playback approach of the above-mentioned optical information record medium 31 is explained using 

drawing 2 . 

[0063] 

Using the laser light source (not shown) and the optical system of a condenser lens etc., the above- 
mentioned optical information record medium 31 can carry out incidence of the playback beam 30 from a 
cover layer 1 side on the field by the side of the optical incidence of a substrate 5 (field in which either [ at 
least ] the pit or the slot was formed), and can be reproduced by detecting the refiected light in the field with 
an optical head (not shown). 
[0064] 

At this time, the exposure of the playback beam 30 to the optical information record medium 31 is performed 
so that an elevated-temperature part and a low-temperature part may occur in the optical beam spot in the 
playback layer 2. For example, if incidence of the playback beam 30 is carried out from a cover layer 1 side to 
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the optical information record medium 31 only for playbacks, the playback beam spot 11 will arise on playback 
layer 2 front face. As shown in drawing 2 (a), a temperature gradient generates the playback beam spot 1 1 
toward the direction of the circumference from a part for the core of the playback beam spot 1 1 . Therefore, 
in the playback beam spot 1 1 of playback layer 2 front face, the elevated-temperature section 1 3 and the 
low-temperature section 1 2 occur. As for such temperature, the temperature of the 60-degree-C or more 
less than 180 degrees C and the low-temperature section 12 becomes [ the temperature of the elevated- 
temperature section 13 ] 20 degrees C or more less than 60 degrees C. That is, like drawing 2 (b), when the 
playback beam 30 is irradiated at the optical information record medium 31, at the laser spot 1 1 of the optical 
information record medium 31, it becomes an elevated temperature by part for a core, and becomes the 
temperature distribution shown with the broken line that temperature falls toward the circumference. 
[0065] 

As for the playback layer 2, permeability changes with temperature changes. Therefore, in the elevated- 
temperature section 1 3 based on [ where temperature rose by the incidence of the playback beam 30 ] 
spots, it will be in the condition (low permeability condition) that the permeability of the playback layer 2 in 
the wavelength of the playback beam 30 fell. On the other hand, in the low-temperature section 12 in which 
temperature did not rise so much by the incidence of the playback beam 30, the permeability of the playback 
layer 2 in the wavelength of the playback beam 30 does not fall. 
[0066] 

Consequently, as shown in drawing 3 , many of light (light of the low-temperature section 12) which carried 
out incidence to the optical information record medium 31 is intercepted in the playback layer 2, and only the 
light of elevated-temperature section 13 part based on spots penetrates the playback layer 2. Thereby, only 
the light which penetrated the playback layer 2 of elevated-temperature section 1 3 part carries out incidence 
to the endoergic layer 3 and a reflecting layer 4. So, the laser spot produced on the 4th page of a reflecting 
layer was reduced in false. Thus, the signal of mark length [ as a result ] shorter than the optical-system 
resolution limit is reproducible. 
[0067] 

In addition, in the endoergic layer 3, if the playback beam 30 which has the elevated-temperature section 1 3 
and the low-temperature section 1 2 is irradiated, the endoergic layer 3 will absorb the light of the playback 
beam 30, and it will change into heat. Therefore, the endoergic layer 3 generates a big heating value in 
response to the playback beam 30 which penetrated the elevated-temperature section 13. In order that the 
heat changed in the endoergic layer 3 may move to the close (it adjoins preferably) playback layer 2, the 
temperature of the elevated-temperature section 1 3 of the playback layer 2 becomes higher. Consequently, 
the permeability of the light of elevated— temperature section 13 field in the temperature induction layer 21 
falls more. Therefore, it becomes easy to produce the beam spot reduced more, and highly precise playback 
is attained. 
[0068] 

in addition, as an optical information record medium which has a playback layer in the operation gestalt of 
this invention CD (Compact disk), CD-ROM (Compact disk-Read Only Memory), CD-R (Compact disk- 
Recordable), CD-RW (Compact disk Rewritable), Although disc-like optical information record media, such as 
DVD, DVD-ROM, DVD-R. DVD-RW, DVR (Blu-ray Disc), and DVR(Blu-ray Disc)-ROM, are mentioned, it is 
not restricted to these. 
[0069] 

In addition, the configuration of this invention is not restricted to the above-mentioned optical information . 
record medium 31. For example, although the cover layer 1 is made to lay in the 2nd page of a playback layer, 
instead of laying the cover layer 1 of glass, it may stick the resin layer which has a near refractive index and 
near thermal conductivity with air, and may be allotted. However, since the resin which has a refr-active index 
and thermal conductivity smaller than air does not exist at present, the engine performance is most 
considered to become good by making a playback layer touch the layer of air. 
[0070] 

Moreover, when there is sufficient reflection factor for the playback layer 2, a reflecting layer 4 does not 

need to prepare. 

[0071] 

moreover — there is no irregularity which shows a playback starting position — ** — it is good. It becomes 
impossible in that case, to judge record and/or a playback location from the optical information record 
medium itself. 
[0072] 

Moreover, it is contained also when it is the optical information record medium which can record 
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informational as an operation gestalt of this invention. 
[0073] 

It is considering as the ingredient which can record the endoergic layer 3 of the gestalt of this operation as 
an optical information record medium which can record informational, and making it the layer which combines 
an endoergic role and the role of record, and information record is attained. What is necessary is just to use 
phase change record ingredients (GeSbTe etc.), coloring matter, and magneto-optic-recording ingredients 
(TbFeCo etc.) as a recordable ingredient. 
[0074] 

This invention is not limited to the operation gestalt mentioned above, and various modification is possible for 
it in the range shown in the claim, and it is contained in the technical range of this invention also about the . 
operation gestalt acquired by different operation gestalt, combining suitably the technical means indicated, 
respectively. 
[0075] 

Moreover, this invention can also be considered as the following configurations. 
[0076] 

The 1st optical information record medium which is the optical information record medium equipped with the 
substrate and the playback layer for reproducing the signal of mark length shorter than the optical-system 
resolution limit which a regenerative apparatus has at least, and is characterized by preparing this playback 
layer in the playback light plane-of-incidence side of said substrate. 
[0077] 

The 2nd optical information record medium characterized by preparing the irregularity which contributes to 
record and/or playback in the 1st optical information record medium in the near substrate front face in which 
said playback layer is prepared. 
[0078] 

The 3rd optical information record medium characterized by the at least 1 section by the side of the optical 
plane of incidence of said playback layer being in contact with air in the optical information record medium of 
the 1 St or 2. 
[0079] 

The 4th optical information record medium characterized by preparing the endoergic layer at least between 
said playback layers and substrates in the optical information record medium of the 1st, and 2 and 3. 
[0080] 

The 5th optical information record medium characterized by said endoergic layer consisting of the simple 

substance or alloy of Si or germanium in the 4th optical information record medium. 

[0081] 

the 1- the 6th optical information record medium characterized by said playback layer consisting of a metallic 

oxide in the 5th optical information record medium. 

[0082] 

the 1- the 7th optical information record medium characterized by said playback layer consisting of a zinc 

oxide in the 5th optical information record medium. 

[0083] 

the 1- the 8th optical information record medium characterized by preparing the reflecting layer at least 

between said endoergic layers and substrates in the 7th optical information record medium. 

[0084] 

the 1- the playback approach characterized by reproducing the signal of mark length shorter than the 

optical-system resolution limit which a regenerative apparatus has by using the 8th optical information record 

medium. 

[0085] 

[Example] 

[Example 1] 

As shown in drawing 1 , on the front face which established the pit of the shape of toothing corresponding to 
recording information in the 0.5mm polyolefine system resin substrate (substrate) 5, and established the pit 
of the polyolefine system resin substrate 5 in it The aluminum layer 4 (30nm) as a reflecting layer, The 
laminating of the ZnO film 2 (225nm) as the Si layer 4 (50nm) and playback layer as an endoergic layer was 
carried out to this order, and glass 1 (0.5mm) was laid in playback layer 2 front face as a cover layer. 
[0086] 

[The example 1 of a comparison] 

The laminating of the ZnO film 22 (225nm) as a playback layer, the Si layer 23 (50nm) as an endoergic layer. 
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and the aluminum layer 24 (30nm) as a reflecting layer was carried out to the 0.5mm polyolefine system resin 
substrate 25 shown in drawing 4 at this order on the front face in which the pit of the shape of toothing 
corresponding to recording information was established, and the pit of the polyolefine system resin substrate 
25 was established. 
[0087] 
[Example 2] 

Correlation with the mark length of a signal and a signal quality was measured using the example 1 and the 
example 1 of a comparison. As a Measuring condition, NA was set to 0.65 for the wavelength in the playback 
beam 30 whenever [ 408nm and opening / of a lens ], and linear velocity of a scan of the playback beam 30 
was set to 3.0 (m/s). 
[0088] 

In addition, in order to compare both correctly, both sides make the same the membrane type of the layer 
which has the same function, and thickness. Moreover, in order for the same measuring instrument to 
compare, the glass 1 of the same thickness as the polyolefine system resin substrate 25 of the example 1 of 
a comparison is formed in the example 1 (in order to make the same optical system until it reaches a 
playback layer). 
[0089] 

To the optical recording medium of an example 1 , the playback beam 30 was irradiated from the glass 1 side, 
and C/N (valuation basis showing a signal quality) of the pit of 0.1 to 0.5-micrometer signal mark length was 
measured. A continuous line shows a result to drawing 5 . Drawing 5 Is OTF with which signal mark length is 
shown on an axis of abscissa, and C/N is shown on an axis of ordinate, and expresses the record mark length 
dependency of C/N (valuation basis showing a signal quality), i.e., the engine-performance difference of super 
resolution. 
[0090] 

Moreover, to the optical recording medium of the example 1 of a comparison, the playback beam 30 was 
irradiated from the polyolefine system resin substrate 25 side, and C/N (valuation basis showing a signal 
quality) of the pit of 0.1 to 0.5-micrometer signal mark length was measured. A broken line shows a result to 
drawing 5 . 
[0091] 

According to drawing 5 , signal mark length shows 40-45dB and very high C/N to about 0.14 micrometers, 
and the example 1 showed 35dB and high C/N by about 0.12 micrometers of signal mark length also by mark 
length shorter than it. That is, since even 0.14-micrometer mark length will have attained C / N-ary of 40dB 
generally needed for reproducing a signal, even 0.14-micrometer mark length can be reproduced to fitness. 
On the other hand, in the conventional example 1 , if it becomes shorter than 0.2 micrometers of signal mark 
length. C/N will fall rapidly. 
[0092] 

If compared by the case of 0.14 micrometers of signal mark length, in the example 1 of a comparison, it will 
be set to 17dB to being about 40dB in the example 1. Moreover, since C/N falls rapidly when it comes to 0.2 
or less and 40dB is cut, the playback marginal mark length of the example of a comparison will call it 0.20 
micrometers. Thus, the layer by the side of the light beam exposure of a substrate of this invention which is 
most separated from a substrate was used as the playback layer, the super resolution engine performance 
went up by making a playback layer adjoin the layer of air by leaps and bounds, and It was shown that the 
signal of shorter mark length is reproducible by the high signal quality. 
[0093] 
[Example 3] 

Next, the ingredient of a playback layer was examined. 
[0094] 

Correlation with the mark length of a signal and a signal quality was measured about the optical recording 
medium in which the same configuration as an example 1 is shown except using tin oxide instead of lead 
oxide as an ingredient of a playback layer. At this time, like the example 2, the playback beam 30 was 
irradiated from the glass 1 side, and C/N (valuation basis showing a signal quality) of the pit of 0.1 to 0.5- 
micrometer signal mark length was measured. 
[0095] 

It combines with the result of having measured this about the example 1, and is shown in drawing 6 '. Drawing 
6 is OTF with which signal mark length is shown on an axis of abscissa, and C/N is shown on an axis of 
ordinate, and expresses the record mark length dependency of C/N (valuation basis showing a signal quality), 
i.e., the engine-performance difference of super resolution. In addition, the result of an example 1 is shown by 
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the continuous line and the consisting [ a playback layer / of tin oxide ] thing is shown by the broken line. 
[0096] 

According to drawing 6 , especially, when signal mark length was smaller than 0.14 micrometers, C/N-ary high 
about 10dB were shown from 5dB rather than the time of the way which made the playback layer lead oxide 
considering as tin oxide. Therefore, it turns out that shorter signal mark length becomes refreshable by 
making a playback layer into lead oxide. 
[0097] 

[Effect of the Invention] 

The optical information record medium of this invention is the configuration of having the playback layer for 
reproducing the signal of mark length [ as mentioned above ] shorter than the optical-system resolution limit 
which the regenerative apparatus corresponding to this optical information record medium has in the light 
beam plane-of-incidence side of a substrate. 
[0098] 

The laminating of the playback layer can be carried out in the thickness of arbitration, without affecting other 
layers, in order that light may form a playback layer most in the back from a substrate at the side by which 
incidence is carried out according to the above-mentioned configuration. Since resolution becomes good and 
can make the diameter of a spot of a light beam small when the playback layer to which transmission change 
becomes large by this when thickness is thick is used, the signal of shorter mark length can be reproduced. 
Moreover, in thickness etc., even if the same, the effectiveness that the resolution limit improves from the 
conventional example is seen, as the example showed, when it considered as the above-mentioned structure. 
Therefore, the super resolution engine performance can be raised and the optical information record medium 
which can carry out record playback of the information is obtained more by high density. 
[0099] 

The optical information record medium of this invention is the configuration by which the laminating was 
carried out to the substrate with which the irregularity which shows information or a playback location is 
prepared in light beam plane of incidence as mentioned above, and the stratum functionale which assists the 
informational record by which the laminating was carried out to the light beam plane of incidence of a 
substrate, and playback on the above-mentioned stratum-functionale front face of having the playback layer 
from which permeability changes based on the optical intensity distribution of the above-mentioned light 
beam. 
[0100] 

Since according to the above-mentioned configuration the laminating of the stratum functionale will be 
carried out on the surface of a substrate and the laminating of the playback layer will be carried out to the 
front face, the maximum upper layer, i.e., the layer which is most separated from a substrate, can be used as 
a playback layer among the layers by which the laminating was carried out to the substrate. 
[0101] 

Therefore, since [ which forms a playback layer after that ] the irregularity currently formed in the substrate 
was formed in the stratum functionale good, it is not necessary to adjust the thickness of a playback layer so 
that irregularity may be formed in the stratum functionale, and a playback layer can be made into the 
thickness of arbitration. Thereby, distribution of the permeability of the direction of thickness becomes good, 
and can reproduce the signal of shorter mark length now. Therefore, the super resolution engine performance 
can be raised and the optical information record medium which can carry out record playback of the 
information recorded more on high density is obtained. 
[0102] 

The optical information record medium of this invention is the configuration that the above-mentioned 
playback layer consists of an ingredient from which permeability changes with temperature as mentioned 
above. The above-mentioned playback layer can make small the diameter of the beam spot of a light beam 
good because transmission changes with temperature. 
[0103] 

The optical information record medium of this invention is the configuration that at least the part by the side 
of the optical plane of incidence of the above-mentioned playback layer is in contact with air, as mentioned 
above. 
[0104] 

Since at least the part by the side of the optical plane of incidence of the above-mentioned playback layer is 
in contact with air, while preventing heat conduction from a playback layer according to the above-mentioned 
configuration, the amount of reflected lights can be made to increase. Thereby, the optical information record 
medium which can reproduce the information recorded on high density is obtained efficiently. 



file://E:¥JP-A-2004-355783.html 



2007/08/02 



JP7A-200,4-355783 14/18 ^—V 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the optical information record medium concerning one gestalt of 
operation of this invention. 

[Drawing 2] It is the drawing which shows the condition of having Irradiated playback laser light to the optical 
Information record medium concerning one gestalt of operation of this invention, and (a) is the top view 
showing distribution whenever [ spot internal temperature / of playback laser light ], and (b) shows the 
temperature distribution in the sectional view and laser light exposure region of an optical information record 
medium. 

[Drawing 3] It is the drawing which shows the condition of having Irradiated playback laser light to the optical 
information record medium concerning one gestalt of operation of this invention. 

[Drawing 4] It is the sectional view of the optical Information record medium of the example of a comparison 
of this invention. 

[Drawing 5] It Is the drawing in which the result of having compared the mark length dependency of C/N-ary 
In the optical information record medium of one example of this invention with the example of a comparison Is 
shown. 

[Drawing 6] It is the drawing in which the mark length dependency of C/N-ary in the optical information 
record medium of one example of this invention is shown. 

[Drawing 7] It is a showing [ the conventional optical Information record medium ] sectional view. 
[Drawing 8] It is a showing [ other conventional optical Information record media ] sectional view. 
[Description of Notations] 

1 Cover Layer 

2 Playback Layer 

3 Endoergic Layer 

4 Reflecting Layer 

5 Substrate 

1 1 Laser Spot 

12 Low-temperature Field 

13 Elevated-Temperature Field 

30 Laser Light 

31 Optical Recording Medium 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the optical information record medium concerning one gestalt of 
operation of this Invention. 

[Drawing 2] It is the drawing which shows the condition of having irradiated playback laser light to the optical 
information record medium concerning one gestalt of operation of this invention, and (a) is the top view 
showing distribution whenever [ spot internal temperature / of playback laser light ], and (b) shows the 
temperature distribution in the sectional view and laser light exposure region of an optical information record 
medium. 

[Drawing 3] It is the drawing which shows the condition of having irradiated playback laser light to the optical 
information record medium concerning one gestalt of operation of this invention. 

[Drawing 4] It is the sectional view of the optical information record medium of the example of a comparison 
of this invention. 
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[Drawing 5] It is the drawing in which the result of having compared the mark length dependency of C/N-ary 
in the optical information record medium of one example of this invention with the example of a comparison is 
shown. 

[Drawing 6] It is the drawing in which the mark length dependency of C/N-ary in the optical information 
record medium of one example of this invention is shown. 

[Drawing 7] It is a showing [ the conventional optical information record medium ] sectional view. 
[Drawing 8] It is a showing [ other conventional optical information record media ] sectional view.. 
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[Drawing 6] 
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[Drawing 8] 
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mm\zi^^^:b'}^'^i^^^:bo ^(Dtzi^. ^m.<7yitx%mt\tuMm\^n^m^m.ntz^^ 

±.tm^\^xM. mw^'i=rim^ii'(ox^K^m:-mmv.x^. mm'^^tzm 
«iii3v^T> Mi)^xm^ fi:bm<D-^^m^-^hm^fzm^^^m t-r ^ :i bi)^x^ 

& o 

[0 0 2 0] 

\,^hftX\/^:h^^Km^BLt^^U^:.^J:^. 7fee-A<7)>(.>K'y < t^^^/ci?). J: 

[0 0 2 1 ] 
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[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

[0 0 2 5] 

[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 

5js:§l5g<??3fc1t$Rlfi^^#(i. ±lfic7>iSfI§r^¥f^-r^7tie)tc, ±fB|f^M<553l&Alt®1i<7)/i,- 
< t^-^t^^K^'LX^^^^b:! t ^^Ut tTv>;g,o 
[0 0 2 9 ] 

[0 0 3 0] 

[0 0 3 1] 

[0 0 3 2] 
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[0 0 3 3] 
[0 0 3 4] 

fix. <yt\f-j^i^^^^^m<DWL^^mt^^hfi^o vtzib^ox. 

[0 0 3 5] 

^ o 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 
[0 0 3 9] 
[0 0 4 0] 
[0 0 4 1 ] 
[0 0 4 2] 

[0 0 4 3] 
[|&flj<^*i&c7)^li] 
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[0 0 4 4] 

^9^ m^bjiK. K^mA. ^f^^ms. n^m2. ^^:i<DmKr^m^fixii^. -^hi^n 

[0 0 4 5] 
[ 0 0 4 6] 

[0 0 4 7] 

^^5^m^-r^un<o^^ms^mt. a^Km.^'^fi&ii(r>x\t^<. ^mxi>yf^mx 

•=E;1/-7t>^.*°'; :^ ^ -r ^ h\ PET. PEN. P E S ^(T^^DTM'r* 

li'&<> -Pflx-l^. 0. 5-1. 2mma;^56«ig^-e*2>o tfz. y <r)\d v ^\tO . 3 
~1. 6^m^Jg> fc: h<75^?(i-. 3 0 ~ 2 0 0 n m?IJ^:!i)^'^}f «^ tt^o ^fc. ^rtffl 
0. 3-1. 6 ^ m^J^(?5tf ^7>^> 3 0-2 0 0 nm^JiP^^5^;?:*5iS^-e^^o 
[0 0 4 8] 

^It^4{i, iJ^^-mi. S^®2. «^3 ^^i§L/c7fe^;g:itt-^o 

^tT, miim<Dm{hKii'^xm.^:hKumA<r>K^%m\z\^fzi3^'ox. ^^m^K 

[0 0 4 9] 

mm4\,t. mmi^'k^-r^^mm^^n'ri^^-^n.x\^^^^ti}mt\.\i^o mm^^-^ 

^-r^&^miHt LTti. Aim> AuM. Agllg. *3J:0^. ^tLibO'g'^<^ 

x-^:hmm^m^-tz>^ti)^x^. 20-100 nrimwi^^^fhfi^o 

[0 0 5 0] 

BR^asii. s^i^'-A 3 0(7)Hsjti^ j:oT. -n^m2(DW^B.^mm^z.m\:^-^^o ^ 

^•9^ c?^^^3{i:> 3 0(7?3fc'^S^lRtT^Jc^Jfei-^#3|s|-75^«b'&l9. ^S^e- 

A3 0<7):?fc^E55**t^ t7t;6«oTiaj^=^^^. ^<7)|8!!:*#^«2 t:i{5^$-^TV^^o 
[ 0 0 5 1 ] 

m.^M3(Dm\t. S i (^^^) II. G e AglnSbTefil- 
G e S b T el^^coffi^-fkm. TbFeCoM-DyFeCollI-GdFeC om,^<Dit 
a^M. ^ J;0^'etL<b<^'^^M#5^^'^tf'^^^o #l^S ill> Gejil. ^SVMiS i i: G 

^(DnM^m^-f^^t-b^X^. Mx.{^> 5 - 3 0 0 nmll^5??5^i^-e^;2>>6^ 55:^^3 
(75ej?(i. 1 0 nm>:J._t-C^^ CI i::;^)^'^^ tv^o tTt T. 3 {i. 10nm^± 

[0 0 5 2 ] 
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j:oT> n^m 2<Di^^±^^ ^^nm^i^^7^ ^ti)^x-^^o LTb^L. ^^mztWim 

[0 0 5 3] 

!&J3. ^ifc^3(iiS:ft'i<T'^)/5^t^'&v^o L-^^L^£t^h. ^(om-^li. n±m2i}^y(:^k 

^(D^K^-^xyt^s^m^mt-r^untt-r^h^-. n^m2K^ n±^^m.BLx^.^ 

[0 0 5 4] 

jscTS43feii'-^ 3 o(D^i^^iziin:h^i^m^±^-r^m^^Ayxm^^n^x\^^^o 

A3 0(D^^L-^Uj5:(OXy)4^-^\^^7.ySr°y hK^\^^X(D^^^m^^±^'t:ho Lfzi}^^X. f? 
[0 0 5 5] 

S;^^, ,^2 0 "C^D (7):;^^ 6 0 - 1 8 0 'CtXl^j^iJ^±^Ltz t ^K. Sfe 

^ 2 C757fe<7)3ti^^:*^± 8 0 %<??t£Hf*lT-^-fk1-:S>#5is|->i)^ii^X-^So ±tZUP^tLXit^ 

[ 0 .0 5 6 ] 

u.m±^Kxy)m^mt^±^'t^-^-'^^^^^^<^MtLx\t. Mri^mKit. ^mm^ft 
-fri (1 euc o) ^%m^mmm^M7Ltz^(r>m<o:^m^-'^^'o^:^-Amni3^mfh 

<t^m^j:mjtmt^m^MLxi^m^'^r^vti)^U'{tLK< <. iij-M4t::'fgtLTi/^^>&^^T 

ab^o ±|2^M^'fl:^^ UTfi> -pnl^fdr, ZnO> SnO^. C eO^ ^ N 

i02> Inz O3 > TiOz > Ta2 Ob . VO2 ^ SrTiOs ^-A^ifhtl^o ^ 

fitb(D^-^x^. ^m(Dmmm3K^-tt^y). n^mz^z no m^tm^) t-^^:i 
tx. x^m\^^'^-^M(om€ji}m^n^t^j::htzi6. z n o^i^mi-^ :i tmi-t L\^^ 

[0 0 5 7] 

w^m2n. ^^m-r^w^^^x-ox^t. ^(Dmw-^^m^-r^^t-^^x-^. n^i:^. 5-8 

0 0 nmfI^5{)«it^T* 19 > 1 0 0 nmJ=>Jl±-C^;&^<t*U V)$f i Lv^o L 7^:56^0 T. I? 
^®2Ji> 1 0 0 nmJiJl±^J¥^=^#oZ nO (m'fl:a:i&) MT-^;& C t:;^^^'^^^ LV^ 

**[0 0 5 8] 

~mzitmmmm^Mi^3 1 ^^m-r^ii<Dx^^ . mmiti-i o o /,mx^:h:ltmJ■ 
o 

[0 0 5 9 ] 
[0 0 6 0 ] 
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[0 0 6 1] 

2feSo c:(^.t ^ ^|fl^^#-e(i. W^^'^^ti:\^^x%^mmv-v-'f'-%-^'mMx%:k>fz}i> 

[0 0 6 2] 

[0 0 6 3 ] 

[0 0 6 4] 

tcS^^if'-A;?..-^::' > 1 1 :d^^D*o h 1 1 fi. 1112 (a) tc^-T J: -5 

fzii^^X. S^^2^ffi(75S^lf-i.;^jK:y f 1 Irtl'ti. ^iS.^ 1 3 fc^ftia^U 1 2 ^ 

^^i-;2>p citLf,(7)ia^{i, 'gnjx.tf. 3<7)zaj^:*-'6 o'CJ^±i 8 0 -fas. 

2 <??S.E:6^'2 0 X:^J.±. 6 0 'C*tp|i:=&^o -r=&^-^> m2 (b) OJ: -9 7^1*^12 
^^#3 llcS^tr-AS O^MIttTtJ^-^. ^ttm^^S^#3 icol/— ^f-y^^-;' h 1 

[0 0 6 5 ] 

S^4^2<75^ii«Mi;Tt7^:t^li m^ilWD i'5:^o m A 3 o cT^AIt 

[0 0 6 6] 

lil3J::^i-J:-9 3fe1f B^ii^# 3 1 HAIt Lf.:3fecD# < (-ffiiia^ 1 2<7)3^: 

\^xM-r^o ^ML. mmAm±.K^\:,:hv—^-7s^^yytm'^xm^mA-^-^fifz^ 

:L}iii'^x^^(DXlh'ho 
[0 0 6 7] 

'5r^> Si.^S3 t::^v>T{i. ^iS^B 1 3 1 2 <t ^^tT^S^H-^A 3 O^^^MIt:? 

tL^<!:> 35i>^S^^^'-A 3 OOpfc^iS-JlXLT^frc^J^T^o Lfe:*^'oT> m^^M Z 

3 ^jg^^L7tS^tf-A 3 0 ^^\'^XX^-f^^M^^^^^^o "^^MZX 
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[0 0 6 8] 

'ifc^. :^^m<D^ni^MKi5\'j^:hn^m^^-r^ytmmtmm^tLxi±^ cd (com 

pact disk), CD-ROM (Compact disk-Read Only 
Memory) , CD-R (Compact di sk — Recordabl e) , C 
D-RW (Compact disk Rewritable), DVD, DVD-RO 
M, DVD~R, D VD-RW. DVR (Blu-ray Di sc) , DVR (Blu 
-ray Disc) -ROMm<DFiM^<Dmm$mMmi^i)m\fh^^i><D<D:i^hK 

[0 0 6 9 ] 

x^&\y^mi^mt^jimm^^-r^mmm'tmm^^x^LxiiB.\^^o. L'^-^l^j:-^^^. ^ 

[0 0 7 0] 
[0 0 7 1 ] 

[0072]. 
[0 0 7 3 ] 

m^%^^^ViP(h LTIi^ ^i^-fbffi^^^ (G e S bT e#) . -fe^. 5!&^83[^fS^#5|i^ (T 
bFeCo^) Srfflv^*ttf<tv>o 
[0 0 7 4 ] 

^:k>%mt^%\^^^^x%i^mh<om^mmMy-'^^'^'^o 

[0 0 7 5] 

[0 0 7 6] 

[0 0 7 7 ] 

'^\(DM%mMsUm'^v-^^^x^ mw^^mii^m.^^h^^'m<^^m^'u\^%zmcjk'^/ttz 

[0 0 7 8] 

m\tfz\t2 <DM%m^um.^r^^^-^x. ■^^-^^m(r>%x%mm<r)^p-f£ < i 

[0 0 7 9] 
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[0 0 8 0] 

[0 0 8 1 ] 

^1 ~^5<7)7fe1fmfEM#t-^v^T. ItrlBS^^^^ ^Ji®'fb!^^^t>'2r2>C: t«r#mt• 
[0 0 8 2 ] 

[0 0 8 3] 

[0 0 8 4] 

[0 0 8 5] 
[*ilfiM] 

la 1 ic^i-J: -5 0. bmm<o^^')^vy ^ y^mm^^ 5 l£^1f 

m^mt LTODA 1^4 (3 0 nm) m.^Mh LT(7)S i ^4 (5 0 nm) t> f?^ 

LTOZ n 0112 ( 2 2 5 nm) t ^ CK^M^ifl^ L, 2 M^-^ 

LT:^*9>^ 1 (0. 5mm) ^WM't-tzo 
[0 0 8 6] 

i^m^ 1 } 

T(7)ZnOJi^22 (225nm) t> t LT«7>S i^23 (50nm) i:. Sllt^ 

t\^X<DA \ m2 A (3 0nm) L;t:o 
[0 0 8 7] 

mmm 2 D 

LT(i. S^tf-A 3 0 lwi3Jt^2fe:a'?r 4 0 8 nm^ ^ >' X<^|i PJ^N A * 0 . 6 
5 t L^ H^tf-A 3 0 <7)^^<75j^3t^ 3 . 0 (m/s) i:L;to 
[0 0 8 8] 

mt^LTv^;2>o tfz. m-(Dm\'m.^\^x]ic.m-r^fz^ m^m\^m<tx(Dit^^^m\:^ 

[0 0 8 9] 

c/N (#-§-p°pK^a-riF«i|fe) (^t^m-^-^^mmk. t^j:^-ibmmi$i<Dmm^m 

[0 0 9 0] 

^ fz s htmn 1 <75^is^^#tc it, ^°^):^vy ^ y^mm^u 2 5 m-ii-^h^^ a 3 0 
'^Bmt^ 0. i>ei^fbo. ^ fxm<r)m^^~ y<D. c/n (^-^-ifaM^^-rip 

[0 0 9 1 ] 
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|l5l'J:tL*i\ ^MM 1 - ^ -0:^^ 0 . 1 4;/mfMJ^f TM 0-4 5 dBt$^'^K 

5 d B ti^i/^C/N^^L7i:o i-'&^^> 'i-^^^S^t' ^ c?) ^ ? tL^ C /^N 

'fit40dB=^0. 1 4 ^m<?)"7-tJ':gtt?^Sjc;LTVi^^: tlCJ5r;2)C^-e, 0. 1 4 m<^ 

[0 0 9 2] 

>fg-«.n^-^gO. 1 4 ^mc^*i'^T-J:l:-^^ ^ife^^J 1 -Cti*^ 4 0 dB'C^^(DKnL. 
Jt$g^Jl-em 7 dBfc'&So 0. 2JsJlT^'5r^i:t.lSfet-C/N:*^^*>4 0 dB*§ 
Jtie^JcoS^0llfv-iJ':B(i 0. 2 0^mi:V^-5 ii:tc^;5>o ^<^J:9^-^ 

[ 0 0 9 3] 

mmm 3 } 

[0 0 9 4] 
[0 0 9 5] 

z^^^mniiz-o^^xm^Lfz^^t^^xmeK^-ro me it. mmz"^-^-^-^^ 

[0 0 9 6] 

msKX^if, ijftc, ##-7-i5':g;&-'o. 1 4 m J; v^fc i 

t L/cfE-pT^^ mklgt L/C 2: § i 19 'b. 5 dB:^-^ 1 0 d B^IJ^^ C /N^^^ Lt^ 

[0 0 9 7] 
[^0^(7)?;!]:^] 

[0 0 9 8] 

tK^£^fzib. ^com<^sKmm^^^^^t^j: <^ n^m^iiM(Dm^mKxmm'r^^ 
^Lfztis^^ ^%m^^mc\z.i,xii'^^mxy)mi^m^^^\^±'r^m^-^^M.hfi^o l 

[0 0 9 9] 

^s-rBi2i-^^mf hfix\^^:hM^^ts M^K'7^yt\f-^ximKmm-^^tz. \m^<7)mm. n 
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lO 1 0 0] 
[0101] 

[0 10 2] 

If - A (7) e - A .-K >y h#^/jN < -C § ^ o 
[0 10 3] 

^^K^LX\^^&m^X^^o 
[0 10 4] 

, mmmK. ^^m^mm'^tLfzmm^n^x^&ytmm.^mmmmi^^&o 

[[12] :^^m<omM<D~rMKi:)^i!)^h^mmmmmm:.^&i--'^-^'kmMLtz^m 

( b ) if}^^mm.tmmi^<D mmmt^<7^u-'^- ^Miti* K^\ir& sj^^^ =g-^ u t * 

''[EI 3] :^^m<om^(D-i^mi^i(i^Tb^^^^mmmmm^n^\^--^-^'kmmLi-z^M 

[1114] :if^%m<7)\tmm<Dit^mtmMi^(om'mmx^&o 
[0 5] :^^m<7y-'^mm<D^mmmumm^i5if:;Bc/i^m<o'7-^^^^^^. Jtts: 
mtit^Lfz^^^^-rmmx^^o 

me] ^^m<7:>-^i^n<D^m$mimMii^ ^ it ^ c / N<jt<o -^-^ ^^m&^^-r m 

[13 7] u.^<7)ytmm^mcmii^'k^-r<D^^mxih^o 
ms] m<o'^^(D±mmtmmii^'t^-t<ommmx:$>&o 
m-^<Dm.m] 
1 

2 s^s 

3 ^mm 

4 Rit^ 
5 

1 1 U'--if-;^jK';' h 
1 2 ^ErS^it 
1 3 ^Tm^it 
3 0 L--^f-7fc 

3 1 m^mmiif^ 
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7D> h-^-S^©^^ 

•^wm±m^m^m^^mm 22^22-^ u^- 
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